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Figure 1. 13C NMR of Octadecyl-pyridin-2-ylmethylene-imine 5. 
 
 



















Figure 2. ESI/MS spectrum of [ReBr(octadecyl-pyridin-2-ylmethylene-imine)(CO)3] 4, 









Figure 3. 13C NMR of Octadecyl-pyridin-2-ylmethyl-amine 6. 
 














Figure 5. 13C NMR of [Re(CO)3(Octadecyl-pyridin-2-ylmethylene-imine)] 4, metal-mediated 




         
 








    
 
 








Figure 8. HPLC trace of octadecylaminomethyl-pyridine-2-carboxylic acid methyl ester 8. 







                  
                   
Figure 9. ESI/MS spectrum of octadecyl-pyridin-2-ylmethyl-amino-acetic acid ethyl ester 

















     
 




      
 






                      
 
 
Figure 14. ESI/MS spectrum of complex [Re(isoquinoline-1-carboxylate)(OH2)(CO)3] 16, 
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Figure 19. HPLC trace of [Re(isoquinoline-1-carboxylate)(18)] 20. (Rt 20.6 min) 
 
 
     





                       
 










       
 
 





     
 





                 
       
































                 
               


































































Figure 30. Paper chromatogram of [ReO4]- (Rf – 0.9-1.0), mobile- acetone, stationary- 


















































Figure 31. Paper chromatogram of [Re(OH2)3(CO)3]+ (Rf – 0.1-0.2), mobile- acetone, 














Table 1. List of Palliative therapies for HCC. 
 
(1) Systemic Chemotherapy  
 
(2) External Radiation  
 
(3) Internal Radiation Therapy 
(a) Interstitial Implantation and Direct Intratumoral Injection 
(1) 192Ir  
(2) 90Y glass microspheres
(b) Intra-arterial Infusion 
(1) 131I-Lipiodol 
(2) 90Y micropsheres
(3) 166Ho Chitosan 
(4) 188Re-Lipiodol complex 
(c) Parenteral Infusion of Radiolabeled Antibodies (Radioimunotherapy – RIT)) 
(d) Locoregional immunochemotherapy  
 
(4) Adjuvant locoregional chemotherapy
(a)  (TACE: trans-arterial chemoembolization) 
(b) Locoregional delivery of 1, 25-(OH)2 D3 in Lipiodol  
 
(5) Transarterial Embolization (TAE) and Hepatic artery ligation 
(1) Gelatine sponge (Gel foam) particles 
(2) Gelatine sponge powder 
(3) Lipiodol (Ethiodol) injection
(4) Ivaron ( a polyvinyl alcohol foam)
(5) Degradable starch microsphere infusion
(6) Steel coil embolization 
(7) Balloon catheter technique
(8) Hepatic artery ligation 
(9) Hepatic arterial infusion of ferromagnetic particles suspended in Lipiodol 
(10) The oily carcinostatic agent styrene maleic acid neocarzinostatin (SMANCS)  
 
(6) Interstitial ablative techniques
(1)Percutaneous ethanol injection (PEI)
(2) Thermal ablation strategies (Radiofrequency, microwaves, lasers, and high-
intensity focused ultrasound) 
(a) Radiofrequency ablation 
(b) Cryoablation
(c) Microwave ablation 
(d) Interstitial laser photocoagulation 
(e) High intensity focused ultrasound (HIFU)
(f) MR-guided laser thermal ablation of primary and secondary liver tumours 
(g) Sonodynamic therapy with photofrin II on AH130 solid tumour 
        Photofrin II (PF) and sonodynamic therapy 
(h) Arterial embolization hyperthermia (AEH)  
 






(8) Combination Therapy 
(1) 131I-Lipiodol combined with a short low-dose cisplatin 
(2) Hyperthermal Lipiodol embolization and thermocoagulation 
(3) Hepatic arterial infusion of ferromagnetic particles suspended in Lipiodol 
(4) Boron neutron capture therapy (BNCT) 
(5) Combination of percutaneous (RF) and (TACE) 
(6) Combination of (TACE) and (PEI) 
(7) Tamoxifen combined with octreotide 
(8) SMANCS/Lipiodol 










































Table 2.1  Crystal data and structure refinement for [ReBr(octadecyl-pyridin-2-ylmethylene-
imine)(CO)3] 4 
 
Empirical formula  C27 H42 Br N2 O3 Re 
Formula weight  708.74 
Temperature  183(2) K 
Wavelength  0.71073 Å 
Crystal system  Triclinic 
Space group  P-1 
Unit cell dimensions a = 6.6320(4) Å α= 87.109(6)°. 
 b = 8.0744(4) Å β= 87.021(6)°. 
 c = 28.1601(14) Å γ = 75.772(6)°. 
Volume 1458.62(13) Å3 
Z 2 
Density (calculated) 1.614 Mg/m3 
Absorption coefficient 5.563 mm-1 
F(000) 704 
Crystal size 0.26 x 0.1 x 0.03 mm3 
Crystal description yellow plate 
Theta range for data collection 2.93 to 30.38°. 
Index ranges -9<=h<=8, -11<=k<=11, -38<=l<=38 
Reflections collected 17232 
Independent reflections 8012 [R(int) = 0.0845] 
Reflections observed 5383 
Criterion for observation >2sigma(I) 





Absorption correction Numerical 
Max. and min. transmission 0.7621 and 0.3085 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 8012 / 0 / 308 
Goodness-of-fit on F2 0.950 
Final R indices [I>2sigma(I)] R1 = 0.0573, wR2 = 0.1310 
R indices (all data) R1 = 0.0875, wR2 = 0.1454 



































Table 2.2  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters 
(Å2x 103) for [ReBr(octadecyl-pyridin-2-ylmethylene-imine)(CO)3] 4. U(eq) is defined as 
one third of the trace of the orthogonalized Uij tensor. 
 x y z U(eq) 
Re(1) -2294(1) -2654(1) 1259(1) 38(1) 
Br(1) -4004(1) -2857(1) 450(1) 45(1) 
N(10) -1398(9) -479(8) 910(2) 40(1) 
N(11) -4933(9) -508(8) 1370(2) 40(1) 
O(2) 1728(10) -5330(9) 1007(3) 72(2) 
O(3) -4233(12) -5501(10) 1695(3) 69(2) 
O(1) -546(11) -2280(10) 2210(3) 65(2) 
C(2) 190(13) -4354(10) 1106(3) 47(2) 
C(3) -3511(12) -4445(10) 1538(3) 43(2) 
C(1) -1214(12) -2425(11) 1866(4) 51(2) 
C(10) 457(11) -456(11) 680(3) 46(2) 
C(11) 793(14) 958(13) 435(4) 54(2) 
C(12) -784(17) 2443(13) 409(4) 58(2) 
C(13) -2690(14) 2453(11) 649(4) 52(2) 
C(14) -2924(12) 999(10) 883(3) 44(2) 
C(15) -4839(11) 906(10) 1157(3) 43(2) 
C(20) -6793(11) -580(12) 1676(3) 49(2) 
C(21) -6256(12) -762(12) 2201(4) 51(2) 
C(22) -5709(11) 802(12) 2386(3) 48(2) 
C(23) -7516(12) 2409(13) 2408(4) 53(2) 
C(24) -9309(12) 2227(12) 2762(4) 51(2) 
C(25) -10998(13) 3857(11) 2774(4) 51(2) 
C(26) -12818(11) 3798(11) 3119(4) 50(2) 
C(27) -14544(12) 5435(11) 3100(4) 49(2) 
C(28) -16377(11) 5484(12) 3456(4) 50(2) 
C(29) -18108(11) 7114(11) 3405(4) 47(2) 
C(30) -19944(12) 7186(12) 3762(4) 52(2) 
C(31) -21652(12) 8851(12) 3711(4) 52(2) 
C(32) -23516(12) 8898(11) 4056(4) 51(2) 
C(33) -25180(12) 10575(11) 4029(4) 50(2) 
C(34) -27035(12) 10597(12) 4378(4) 55(2) 
C(35) -28731(13) 12275(13) 4360(4) 55(2) 
C(36) -30546(13) 12277(15) 4702(4) 63(3) 





Table 2.3   Bond lengths [Å] and angles [°] for [ReBr(octadecyl-pyridin-2-ylmethylene-
imine)(CO)3] 4. 
 
Re(1)-C(2)  1.913(8) 
Re(1)-C(1)  1.923(10) 
Re(1)-C(3)  1.938(8) 
Re(1)-N(11)  2.161(6) 
Re(1)-N(10)  2.163(7) 
Re(1)-Br(1)  2.6259(9) 
N(10)-C(14)  1.363(10) 
N(10)-C(10)  1.364(10) 
N(11)-C(15)  1.277(11) 
N(11)-C(20)  1.478(10) 
O(2)-C(2)  1.156(10) 
O(3)-C(3)  1.137(11) 
O(1)-C(1)  1.108(12) 
C(10)-C(11)  1.363(14) 
C(11)-C(12)  1.386(15) 
C(12)-C(13)  1.400(14) 
C(13)-C(14)  1.355(12) 
C(14)-C(15)  1.468(11) 
C(20)-C(21)  1.531(14) 
C(21)-C(22)  1.519(13) 
C(22)-C(23)  1.536(12) 
C(23)-C(24)  1.541(12) 
C(24)-C(25)  1.505(12) 
C(25)-C(26)  1.519(13) 
C(26)-C(27)  1.522(11) 
C(27)-C(28)  1.529(12) 
C(28)-C(29)  1.525(11) 
C(29)-C(30)  1.529(13) 
C(30)-C(31)  1.536(12) 
C(31)-C(32)  1.527(13) 
C(32)-C(33)  1.524(11) 
C(33)-C(34)  1.531(13) 
C(34)-C(35)  1.534(12) 
C(35)-C(36)  1.501(14) 


































































































Table 2.4   Anisotropic displacement parameters (Å2x 103) for [ReBr(octadecyl-pyridin-2-
ylmethylene-imine)(CO)3] 4.  The anisotropic displacement factor exponent takes the form: -
22[ h2a*2U11 + ... + 2 h k a* b* U12 ] 
 U11 U22 U33 U23 U13 U12 
Re(1) 35(1)  30(1) 48(1)  1(1) -2(1)  -5(1) 
Br(1) 44(1)  38(1) 51(1)  -3(1) -2(1)  -7(1) 
N(10) 41(3)  37(3) 41(4)  -3(3) 2(2)  -11(2) 
N(11) 40(3)  38(3) 40(4)  0(3) 2(2)  -9(2) 
O(2) 48(3)  43(3) 118(7)  -9(4) -4(3)  8(3) 
O(3) 79(4)  58(4) 78(6)  8(4) -1(4)  -34(4) 
O(1) 72(4)  75(5) 55(5)  9(4) -16(3)  -35(4) 
C(2) 54(4)  29(3) 56(6)  3(3) -4(3)  -4(3) 
C(3) 47(4)  41(4) 42(5)  4(3) -4(3)  -11(3) 
C(1) 46(4)  42(4) 69(7)  10(4) -9(4)  -16(3) 
C(10) 41(3)  42(4) 57(6)  0(3) -6(3)  -13(3) 
C(11) 55(4)  59(5) 54(6)  -13(4) 7(4)  -22(4) 
C(12) 86(6)  49(5) 51(6)  10(4) -6(4)  -39(5) 
C(13) 59(4)  38(4) 56(6)  0(4) -2(4)  -7(3) 
C(14) 46(4)  33(3) 49(5)  -3(3) -4(3)  -6(3) 
C(15) 38(3)  39(4) 50(5)  -1(3) -2(3)  -6(3) 
C(20) 39(3)  46(4) 59(6)  -14(4) 15(3)  -7(3) 
C(21) 40(3)  50(5) 60(6)  -1(4) 4(3)  -7(3) 
C(22) 40(3)  58(5) 49(5)  -11(4) 5(3)  -17(3) 
C(23) 47(4)  59(5) 54(6)  -13(4) 8(3)  -16(4) 
C(24) 40(3)  50(5) 61(6)  -11(4) 6(3)  -6(3) 
C(25) 54(4)  42(4) 56(6)  0(4) 1(4)  -7(3) 
C(26) 38(3)  45(4) 65(6)  -6(4) -3(3)  -7(3) 
C(27) 41(3)  44(4) 60(6)  -5(4) -2(3)  -8(3) 
C(28) 40(3)  47(4) 58(6)  -12(4) -2(3)  -3(3) 
C(29) 40(3)  40(4) 58(6)  -7(4) -5(3)  -1(3) 
C(30) 47(4)  46(4) 59(6)  -4(4) -1(3)  -4(3) 
C(31) 45(4)  50(5) 58(6)  -2(4) -2(3)  -5(3) 
C(32) 42(4)  46(4) 62(6)  -6(4) 2(3)  -7(3) 
C(33) 44(4)  45(4) 59(6)  -4(4) -2(3)  -4(3) 
C(34) 46(4)  50(5) 65(7)  -3(4) -3(4)  -6(3) 
C(35) 48(4)  52(5) 60(6)  -8(4) 0(4)  -1(3) 
C(36) 47(4)  73(7) 63(7)  -2(5) 4(4)  -4(4) 































































































Table 3.1  Crystal data and structure refinement for [ReBr(octadecyl-pyridin-2-ylmethyl-
amine)(CO)3]. 
 
Empirical formula  C27 H44 Br N2 O3 Re 
Formula weight  710.75 
Temperature  183(2) K 
Wavelength  0.71073 Å 
Crystal system  Monoclinic 
Space group  P21/c 
Unit cell dimensions a = 31.9688(4) Å α= 90°. 
 b = 9.9376(3) Å β= 96.664(5)°. 
 c = 9.2476(13) Å γ = 90°. 
Volume 2918.0(4) Å3 
Z 4 
Density (calculated) 1.618 Mg/m3 
Absorption coefficient 5.562 mm-1 
F(000) 1416 
Crystal size 0.37 x 0.18 x 0.07 mm3 
Crystal description colorless plate 
Theta range for data collection 3.02 to 30.45°. 
Index ranges -44<=h<=45, -13<=k<=14, -13<=l<=13 
Reflections collected 28076 
Independent reflections 8805 [R(int) = 0.0673] 





Criterion for observation >2sigma(I) 
Completeness to theta = 30.45° 99.4 %  
Absorption correction Numerical 
Max. and min. transmission 0.6736 and 0.1818 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 8805 / 92 / 292 
Goodness-of-fit on F2 1.089 
Final R indices [I>2sigma(I)] R1 = 0.0576, wR2 = 0.1767 
R indices (all data) R1 = 0.0809, wR2 = 0.1848 

































Table 3.2  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters 
(Å2x 103) for [ReBr(octadecyl-pyridin-2-ylmethyl-amine)(CO)3] 7.  U(eq) is defined as one 
third of the trace of the orthogonalized Uij tensor. 
__________________________________________________________________________ 
 x y z U(eq) 
__________________________________________________________________________ 
Re(1) -3731(1) -77(1) -9212(1) 27(1) 
Br(1) -4088(1) 2289(1) -9464(1) 37(1) 
C(1) -3443(3) -1742(8) -8806(8) 33(1) 
C(2) -3979(3) -749(9) -11055(7) 36(2) 
C(3) -3286(3) 558(9) -10274(8) 37(2) 
C(10) -4640(3) -930(8) -8581(8) 35(2) 
C(11) -4962(3) -1263(10) -7755(9) 41(2) 
C(12) -4869(3) -1292(10) -6260(9) 44(2) 
C(13) -4476(3) -895(9) -5641(8) 37(2) 
C(14) -4159(2) -610(8) -6525(7) 30(1) 
C(15) -3711(2) -319(8) -5972(7) 29(1) 
C(20) -3049(3) 662(9) -6567(8) 35(2) 
C(21) -2888(2) 912(9) -4952(8) 35(2) 
C(22) -2413(3) 1082(13) -4785(8) 53(3) 
C(23A) -2222(7) 1020(20) -3196(15) 34(5) 
C(24A) -1758(6) 1480(20) -2973(17) 33(4) 
C(25A) -1537(6) 1010(20) -1520(18) 36(4) 
C(26A) -1090(6) 1530(20) -1191(17) 34(4) 
C(27A) -873(6) 970(20) 252(17) 34(3) 
C(28A) -436(5) 1564(19) 667(16) 31(3) 
C(29A) -222(5) 951(18) 2099(16) 31(3) 
C(30A) 214(5) 1555(18) 2580(16) 33(3) 
C(31A) 417(5) 932(19) 4020(16) 32(3) 
C(32A) 850(5) 1548(19) 4518(16) 34(3) 
C(33A) 1058(5) 952(19) 5948(17) 34(3) 
C(34A) 1479(5) 1599(18) 6434(16) 33(3) 
C(35A) 1701(6) 1000(20) 7856(19) 43(4) 
C(36A) 2116(6) 1740(20) 8400(20) 44(4) 
C(37A) 2322(7) 1160(30) 9840(20) 53(5) 
C(23B) -2201(7) 1360(20) -3263(16) 38(5) 
C(24B) -1732(6) 970(20) -2941(17) 33(4) 





C(26B) -1083(6) 990(20) -1030(17) 34(3) 
C(27B) -878(5) 1554(18) 411(16) 30(3) 
C(28B) -448(5) 989(18) 866(16) 31(3) 
C(29B) -231(5) 1544(17) 2304(14) 26(3) 
C(30B) 197(5) 945(18) 2813(16) 32(3) 
C(31B) 411(5) 1531(18) 4231(15) 30(3) 
C(32B) 838(5) 929(18) 4747(16) 32(3) 
C(33B) 1042(5) 1552(19) 6153(16) 32(3) 
C(34B) 1474(5) 979(18) 6671(16) 31(3) 
C(35B) 1687(5) 1630(17) 8056(15) 29(3) 
C(36B) 2124(6) 1160(20) 8564(17) 36(3) 
C(37B) 2332(6) 1840(20) 9972(19) 42(4) 
N(10) -4245(2) -612(6) -8005(6) 28(1) 
N(11) -3516(2) 590(7) -6941(6) 30(1) 
O(1) -3256(2) -2678(7) -8513(7) 50(2) 
O(2) -4135(2) -1170(8) -12139(6) 57(2) 


























Table 3.3   Bond lengths [Å] and angles [°] for [ReBr(octadecyl-pyridin-2-ylmethyl-
amine)(CO)3] 7. 
_____________________________________________________ 
Re(1)-C(3)  1.909(8) 
Re(1)-C(1)  1.915(6) 
Re(1)-C(2)  1.926(7) 
Re(1)-N(1)  2.158(6) 
Re(1)-N(2)  2.233(6) 
Re(1)-Br(1)  2.6122(9) 
C(3)-O(3)  1.122(10) 
C(1)-O(1)  1.146(9) 
C(2)-O(2)  1.138(10) 
C(4)-N(1)  1.349(10) 
C(4)-C(5)  1.393(12) 
C(5)-C(6)  1.380(11) 
C(6)-C(7)  1.377(12) 
C(7)-C(8)  1.404(11) 
C(8)-N(1)  1.364(8) 
C(8)-C(9)  1.491(11) 
C(9)-N(2)  1.463(10) 
C(10)-N(2)  1.495(10) 
C(10)-C(11)  1.542(10) 
C(11)-C(12)  1.518(11) 
C(12)-C(13B)  1.516(15) 
C(12)-C(13A)  1.526(14) 
C(13A)-C(14A)  1.55(3) 
C(14A)-C(15A)  1.52(2) 
C(15A)-C(16A)  1.52(3) 
C(16A)-C(17A)  1.53(2) 
C(17A)-C(18A)  1.53(2) 
C(18A)-C(19A)  1.54(2) 
C(19A)-C(20A)  1.53(2) 
C(20A)-C(21A)  1.54(2) 
C(21A)-C(22A)  1.53(2) 
C(22A)-C(23A)  1.53(2) 
C(23A)-C(24A)  1.51(2) 
C(24A)-C(25A)  1.54(2) 
C(25A)-C(26A)  1.55(3) 
C(26A)-C(27A)  1.53(3) 
C(13B)-C(14B)  1.54(3) 
C(14B)-C(15B)  1.55(2) 
C(15B)-C(16B)  1.57(2) 
C(16B)-C(17B)  1.52(2) 
C(17B)-C(18B)  1.50(2) 
C(18B)-C(19B)  1.53(2) 
C(19B)-C(20B)  1.52(2) 
C(20B)-C(21B)  1.52(2) 
C(21B)-C(22B)  1.52(2) 
C(22B)-C(23B)  1.52(2) 
C(23B)-C(24B)  1.52(2) 
C(24B)-C(25B)  1.52(2) 
C(25B)-C(26B)  1.50(2) 



























































































Table 3.4   Anisotropic displacement parameters (Å2x 103)for [ReBr(octadecyl-pyridin-2-
ylmethyl-amine)(CO)3] 7.  The anisotropic displacement factor exponent takes the form: -
22[ h2a*2U11 + ... + 2 h k a* b* U12 ] 
_______________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
________________________________________________________________________ 
Re(1) 28(1)  30(1) 22(1)  -1(1) 1(1)  0(1) 
Br(1) 36(1)  35(1) 39(1)  6(1) 0(1)  5(1) 
C(3) 37(3)  32(3) 29(3)  -2(2) 3(3)  4(3) 
C(1) 43(4)  41(4) 20(3)  -7(2) -8(3)  -2(3) 
C(2) 37(3)  40(4) 38(3)  7(3) 26(3)  -8(3) 
C(4) 33(4)  37(4) 30(3)  -3(3) -8(3)  1(3) 
C(5) 30(4)  50(5) 42(4)  3(4) -4(3)  1(4) 
C(6) 43(5)  50(5) 41(4)  2(4) 11(4)  -14(4) 
C(7) 41(4)  42(4) 27(3)  5(3) -1(3)  -4(4) 
C(8) 30(4)  31(4) 28(3)  -3(3) 0(3)  -3(3) 
C(9) 32(4)  30(4) 24(3)  1(2) -2(3)  2(3) 
C(10) 32(4)  39(4) 33(3)  0(3) -1(3)  -1(4) 
C(11) 29(4)  39(4) 35(4)  -6(3) -7(3)  0(3) 
C(12) 24(4)  94(9) 37(4)  -3(4) -8(3)  -19(5) 
N(1) 31(3)  26(3) 26(3)  2(2) -1(2)  -1(3) 
N(2) 25(3)  33(3) 33(3)  4(2) 2(2)  -3(3) 
O(3) 56(4)  40(3) 51(3)  -8(3) -6(3)  -1(3) 
O(1) 71(4)  60(4) 36(3)  -10(3) -9(3)  -3(4) 
































































































































































Table 4.1  Crystal data and structure refinement for [Re(octadecyl-pyridin-2-ylmethyl-amino-
acetate)(CO)3] 11. 
 
Empirical formula  C29 H45 N2 O5 Re 
Formula weight  687.87 
Temperature  183(2) K 
Wavelength  0.71073 Å 
Crystal system  Monoclinic 
Space group  P21/c 
Unit cell dimensions a = 31.5038(4) Å α= 90°. 
 b = 10.2827(3) Å β= 96.156(6)°. 
 c = 9.3706(16) Å γ = 90°. 
Volume 3018.0(5) Å3 
Z 4 
Density (calculated) 1.514 Mg/m3 
Absorption coefficient 4.064 mm-1 
F(000) 1392 
Crystal size 0.17 x 0.06 x 0.02 mm3 
Theta range for data collection 2.37 to 26.05°. 
Index ranges -38<=h<=38, 0<=k<=12, 0<=l<=11 
Reflections collected 5694 
Independent reflections 5694 [R(int) = 0.0000] 
Completeness to theta = 26.05° 95.7 %  
Absorption correction Numerical 
Max. and min. transmission 0.9328 and 0.6246 





Data / restraints / parameters 5694 / 0 / 334 
Goodness-of-fit on F2 0.821 
Final R indices [I>2sigma(I)] R1 = 0.0514, wR2 = 0.1078 
R indices (all data) R1 = 0.0857, wR2 = 0.1137 





Table 4.2  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters 
(Å2x 103) for [Re(octadecyl-pyridin-2-ylmethyl-amino-acetate)(CO)3] 11.  U(eq) is defined 
as one third of the trace of the orthogonalized Uij tensor. 
___________________________________________________________________________ 
 x y z U(eq) 
__________________________________________________________________________ 
Re(1) 3704(1) 344(1) 4737(1) 49(1) 
C(1) 3421(3) 1921(9) 4345(9) 49(2) 
C(2) 3936(3) 975(10) 6528(9) 58(3) 
C(3) 3231(3) -205(10) 5640(10) 51(2) 
C(10) 3960(3) -2285(9) 3937(9) 48(2) 
C(11) 3635(3) -1940(10) 2678(9) 53(2) 
C(12) 3764(3) 170(10) 1554(9) 51(2) 
C(13) 4196(3) 518(10) 2213(9) 50(2) 
C(14) 4548(3) 621(11) 1344(10) 65(3) 
C(15) 4924(4) 1080(11) 1972(12) 66(3) 
C(16) 4984(3) 1353(11) 3412(12) 66(3) 
C(17) 4638(3) 1212(10) 4184(10) 60(3) 
C(20) 3047(3) -427(11) 2072(8) 54(2) 
C(21) 2900(3) -974(10) 596(8) 48(2) 
C(22) 2429(3) -767(11) 226(10) 63(3) 
C(23) 2244(3) -1388(11) -1196(9) 55(2) 
C(24) 1790(3) -950(11) -1692(9) 56(2) 
C(25) 1604(3) -1548(11) -3113(9) 55(2) 
C(26) 1171(3) -983(10) -3664(9) 52(2) 
C(27) 974(3) -1560(10) -5099(9) 57(2) 
C(28) 552(3) -957(10) -5660(9) 53(2) 
C(29) 346(3) -1545(10) -7083(9) 57(2) 
C(30) -78(3) -939(10) -7654(9) 55(2) 
C(31) -266(3) -1513(11) -9070(9) 58(2) 
C(32) -694(3) -909(11) -9657(9) 58(2) 
C(33) -888(3) -1486(10) -11066(10) 62(3) 
C(34) -1309(3) -905(11) -11656(9) 58(2) 
C(35) -1509(3) -1531(12) -13063(10) 65(3) 
C(36) -1943(4) -1020(13) -13645(11) 77(3) 
C(37) -2113(4) -1630(15) -15057(13) 96(4) 
N(10) 4247(3) 795(7) 3601(7) 52(2) 
N(11) 3517(2) -539(8) 2584(7) 51(2) 





O(2) 4099(3) 1345(7) 7646(8) 76(2) 
O(3) 2936(3) -553(8) 6199(8) 76(2) 
O(10) 4023(2) -1438(6) 4938(6) 52(2) 








































Table 4.3   Bond lengths [Å] and angles [°] for [Re(octadecyl-pyridin-2-ylmethyl-amino-
acetate)(CO)3] 11. 
_____________________________________________________ 
Re(1)-C(1)  1.867(9) 
Re(1)-C(2)  1.874(8) 
Re(1)-C(3)  1.878(8) 
Re(1)-O(10)  2.088(7) 
Re(1)-N(10)  2.161(9) 
Re(1)-N(11)  2.233(7) 
C(1)-O(1)  1.166(11) 
C(2)-O(2)  1.179(10) 
C(3)-O(3)  1.171(10) 
C(10)-O(11)  1.243(11) 
C(10)-O(10)  1.280(11) 
C(10)-C(11)  1.517(12) 
C(11)-N(11)  1.489(12) 
C(12)-C(13)  1.475(12) 
C(12)-N(11)  1.493(11) 
C(13)-N(10)  1.324(10) 
C(13)-C(14)  1.449(13) 
C(14)-C(15)  1.351(15) 
C(15)-C(16)  1.371(14) 
C(16)-C(17)  1.377(15) 
C(17)-N(10)  1.363(13) 
C(20)-N(11)  1.512(11) 
C(20)-C(21)  1.519(12) 
C(21)-C(22)  1.501(12) 
C(22)-C(23)  1.535(12) 
C(23)-C(24)  1.525(13) 
C(24)-C(25)  1.526(12) 
C(25)-C(26)  1.522(13) 
C(26)-C(27)  1.538(12) 
C(27)-C(28)  1.511(13) 
C(28)-C(29)  1.542(12) 
C(29)-C(30)  1.519(13) 
C(30)-C(31)  1.514(12) 
C(31)-C(32)  1.532(13) 
C(32)-C(33)  1.515(13) 
C(33)-C(34)  1.505(13) 
C(34)-C(35)  1.539(13) 
C(35)-C(36)  1.511(15) 



























































































Table 4.4   Anisotropic displacement parameters (Å2x 103)for [Re(octadecyl-pyridin-2-
ylmethyl-amino-acetate)(CO)3] 11.  The anisotropic displacement factor exponent takes the 
form: -22[ h2a*2U11 + ... + 2 h k a* b* U12 ] 
__________________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
__________________________________________________________________________ 
Re(1) 49(1)  50(1) 47(1)  -2(1) -2(1)  -1(1) 
C(1) 46(6)  42(6) 57(5)  10(4) -12(4)  9(4) 
C(2) 67(7)  61(6) 42(5)  -8(4) -17(4)  -15(5) 
C(3) 33(5)  48(6) 75(5)  11(5) 19(4)  -8(4) 
C(10) 45(6)  44(6) 56(5)  10(4) 8(4)  13(4) 
C(11) 48(6)  54(6) 55(5)  3(4) -5(4)  3(5) 
C(12) 42(5)  53(6) 54(4)  -1(4) -8(3)  -5(4) 
C(13) 31(4)  56(6) 61(5)  -2(5) -2(3)  -5(4) 
C(14) 46(6)  84(9) 65(5)  9(5) 6(4)  -2(5) 
C(15) 54(7)  64(7) 80(7)  15(6) 6(5)  8(5) 
C(16) 44(6)  63(7) 89(8)  14(6) -8(5)  -7(5) 
C(17) 59(7)  51(6) 64(6)  2(5) -20(5)  4(5) 
C(20) 58(6)  48(6) 55(5)  2(5) 7(4)  7(5) 
C(21) 29(5)  61(6) 50(4)  -2(4) -9(3)  -1(4) 
C(22) 52(6)  67(7) 65(6)  -9(5) -13(4)  3(5) 
C(23) 41(5)  74(7) 50(5)  6(5) -5(4)  -4(5) 
C(24) 42(6)  62(6) 61(5)  -1(5) -7(4)  -2(5) 
C(25) 45(6)  70(7) 48(5)  -7(4) -1(4)  -6(5) 
C(26) 36(5)  60(6) 59(5)  -11(5) 3(4)  -7(4) 
C(27) 64(7)  55(6) 50(5)  -8(4) -1(4)  4(5) 
C(28) 41(5)  63(6) 53(5)  -4(4) 1(4)  -2(5) 
C(29) 45(6)  68(7) 57(5)  -3(5) -4(4)  -7(5) 
C(30) 47(6)  54(6) 63(5)  -3(5) 1(4)  2(5) 
C(31) 40(5)  71(7) 60(5)  0(5) -11(4)  1(5) 
C(32) 64(7)  62(6) 49(5)  -7(4) 2(4)  -2(5) 
C(33) 66(7)  57(7) 59(5)  11(5) -4(5)  1(5) 
C(34) 47(6)  67(7) 56(5)  -9(5) -13(4)  -4(5) 
C(35) 49(6)  79(8) 66(6)  2(5) -2(4)  -1(5) 
C(36) 66(8)  78(8) 80(7)  -8(6) -13(5)  9(6) 
C(37) 66(9)  121(12) 95(9)  -22(8) -19(6)  13(8) 
N(10) 74(6)  32(4) 48(4)  1(3) -5(4)  11(4) 
N(11) 41(4)  55(6) 55(4)  14(4) 0(3)  3(4) 





O(2) 96(6)  56(5) 72(5)  7(4) -6(4)  2(4) 
O(3) 74(5)  67(6) 89(5)  9(4) 18(4)  7(4) 
O(10) 47(4)  53(4) 53(3)  -1(3) -9(3)  -11(3) 
































































































































































































Table 5.1  Crystal data and structure refinement for [Re(2-picolinate)(4-
mercaptopyridine)(CO)3] 22. 
 
Empirical formula  C14 H9 N2 O5 Re S 
Formula weight  503.49 
Temperature  183(2) K 
Wavelength  0.71073 Å 
Crystal system  Triclinic 
Space group  P-1 
Unit cell dimensions a = 7.8062(7) Å α= 102.196(11)°. 
 b = 8.7733(9) Å β= 103.912(11)°. 
 c = 11.9471(11) Å γ = 93.348(11)°. 
Volume 771.13(13) Å3 
Z 2 
Density (calculated) 2.168 Mg/m3 
Absorption coefficient 8.040 mm-1 
F(000) 476 
Crystal size 0.25  x 0.25 x 0.19 mm3 
Theta range for data collection 2.84 to 30.54°. 
Index ranges -11<=h<=11, -12<=k<=12, -16<=l<=16 
Reflections collected 13863 
Independent reflections 4238 [R(int) = 0.0867] 





Absorption correction Numerical 
Max. and min. transmission 0.2918 and 0.1792 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 4238 / 0 / 208 
Goodness-of-fit on F2 1.101 
Final R indices [I>2sigma(I)] R1 = 0.0329, wR2 = 0.0790 
R indices (all data) R1 = 0.0399, wR2 = 0.0832 





Table 5.2  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters 
(Å2x 103) for [Re(2-picolinate)(4-mercaptopyridine)(CO)3] 22.  U(eq) is defined as one third 
of the trace of the orthogonalized Uij tensor. 
___________________________________________________________________________ 
 x y z U(eq) 
___________________________________________________________________________ 
Re(1) -1994(1) -1233(1) 2665(1) 28(1) 
S(1) -3402(2) -4030(1) 1880(1) 32(1) 
C(1) -910(8) 907(6) 3161(5) 33(1) 
C(2) -4120(7) -531(6) 1890(5) 34(1) 
C(3) -2848(7) -918(6) 4076(5) 31(1) 
C(10) 1436(8) -2574(6) 2679(5) 33(1) 
C(11) 718(7) -2487(6) 1402(5) 31(1) 
C(12) 1581(8) -3038(6) 530(5) 36(1) 
C(13) 838(9) -2905(7) -614(6) 44(1) 
C(14) -727(9) -2223(7) -864(5) 41(1) 
C(15) -1516(8) -1705(6) 55(5) 35(1) 
C(20) -3404(7) -4932(5) 3036(5) 30(1) 
C(21) -4588(8) -6302(6) 2826(5) 38(1) 
C(22) -2274(7) -4410(6) 4180(5) 31(1) 
C(23) -4643(8) -7036(6) 3726(5) 36(1) 
C(24) -2388(8) -5191(6) 5037(5) 33(1) 
N(10) -827(6) -1838(5) 1171(4) 29(1) 
N(20) -3571(6) -6483(5) 4814(4) 33(1) 
O(1) -314(6) 2201(5) 3434(4) 43(1) 
O(2) -5413(6) -102(5) 1408(5) 50(1) 
O(3) -3352(6) -731(5) 4912(4) 46(1) 
O(10) 427(5) -2146(4) 3369(3) 33(1) 















Table 5.3   Bond lengths [Å] and angles [°] for [Re(2-picolinate)(4-mercaptopyridine)(CO)3] 
22. 
 
Re(1)-C(2)  1.901(5) 
Re(1)-C(1)  1.922(5) 
Re(1)-C(3)  1.931(5) 
Re(1)-O(10)  2.149(4) 
Re(1)-N(10)  2.176(4) 
Re(1)-S(1)  2.5151(13) 
S(1)-C(20)  1.731(5) 
C(1)-O(1)  1.149(6) 
C(2)-O(2)  1.161(7) 
C(3)-O(3)  1.143(6) 
C(10)-O(11)  1.230(7) 
C(10)-O(10)  1.287(6) 
C(10)-C(11)  1.514(7) 
C(11)-N(10)  1.357(7) 
C(11)-C(12)  1.392(8) 
C(12)-C(13)  1.383(9) 
C(13)-C(14)  1.387(9) 
C(14)-C(15)  1.393(8) 
C(15)-N(10)  1.344(7) 
C(20)-C(22)  1.401(7) 
C(20)-C(21)  1.411(7) 
C(21)-C(23)  1.373(8) 
C(22)-C(24)  1.363(7) 
C(23)-N(20)  1.337(7) 























































Table 5.4   Anisotropic displacement parameters (Å2x 103)for [Re(2-picolinate)(4-
mercaptopyridine)(CO)3] 22.  The anisotropic displacement factor exponent takes the form: -
22[ h2a*2U11 + ... + 2 h k a* b* U12 ] 
_______________________________________________________________________ 
 U11 U22 U33 U23 U13 U12 
_______________________________________________________________________ 
Re(1) 25(1)  30(1) 29(1)  8(1) 7(1)  6(1) 
S(1) 33(1)  33(1) 30(1)  8(1) 7(1)  4(1) 
C(1) 30(3)  36(2) 29(2)  6(2) 3(2)  -3(2) 
C(2) 29(3)  32(2) 37(3)  7(2) 3(2)  7(2) 
C(3) 38(3)  36(2) 28(2)  12(2) 18(2)  11(2) 
C(10) 32(3)  38(2) 33(3)  14(2) 10(2)  11(2) 
C(11) 27(3)  35(2) 33(2)  12(2) 7(2)  5(2) 
C(12) 32(3)  43(3) 37(3)  10(2) 13(2)  7(2) 
C(13) 48(4)  52(3) 36(3)  6(2) 20(3)  9(3) 
C(14) 44(4)  53(3) 29(3)  15(2) 10(3)  5(3) 
C(15) 30(3)  43(3) 34(3)  16(2) 4(2)  3(2) 
C(20) 25(3)  30(2) 33(2)  5(2) 7(2)  7(2) 
C(21) 32(3)  37(2) 39(3)  4(2) 3(2)  -1(2) 
C(22) 28(3)  34(2) 33(2)  11(2) 7(2)  5(2) 
C(23) 31(3)  34(2) 42(3)  11(2) 7(2)  -2(2) 
C(24) 32(3)  37(2) 30(2)  9(2) 4(2)  8(2) 
N(10) 28(2)  31(2) 30(2)  10(2) 7(2)  4(2) 
N(20) 28(3)  38(2) 37(2)  12(2) 8(2)  8(2) 
O(1) 47(3)  39(2) 41(2)  7(2) 9(2)  -1(2) 
O(2) 41(3)  42(2) 62(3)  13(2) -2(2)  11(2) 
O(3) 48(3)  51(2) 45(2)  12(2) 22(2)  16(2) 
O(10) 27(2)  41(2) 32(2)  12(2) 8(2)  9(1) 





Table 5.5  Torsion angles [°] for [Re(2-picolinate)(4-mercaptopyridine)(CO)3] 22. 
________________________________________________________________ 


































































Symmetry transformations used to generate equivalent atoms:  
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